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IC 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a power supply 
IC wherein a switching regulator which is a generating 
source of high-frequency noise and a series regulator 
for an RF circuit are formed to be a single chip, and to 
provide a communication apparatus employing the power 
supply IC. 

SOLUTION: A PMOS transistor 31 and an NMOS 
transistor 32 forming driver transistors for switching the 
switching regulator 21 are placed near the prescribed 
side 41 of the IC chip 40, and PMOS transistors P1 to 
P3 forming driver transistors for outputting currents to 
the series regulators SR1 to SR3 are deposited in the 
vicinity of a side 42 opposite to the side 41 of the IC 

Chip 40. QWDP G»vlCy\ 



Shi 




I 



c 



17: j_ 7 / T 



LEGAL STATUS 

[Date of request for examination] 22.02.2005 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAQpaOVgDA416193475... 2006/08/25 



Searching PAJ 2/2 <<— v 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAQpaOVgDA41 61 93475... 2006/08/25 



#Pj8 2004-193475 



(19) B*5tt»fT (JP) 



(12) & 



*f if 



i(A) 



(43) ^MB 



43B2004-193475 

(P2D04-193475A) 
¥*1&¥7E8B(2004.7.8) 



(51) Int. CI. 7 
H01 L 
605F 
H01 L 

// H02M 



F 1 



21/822 
1/56 

27/04 
3/155 



HO 1 L 
G05F 
G05F 
G05F 
H02M 



27/04 
1/56 
1/56 
1/56 
3/155 



B 

3 1 OA 
3 1 OQ 
3 1 OU 
W 



5F038 
5H4 30 
5H730 



mmmm *h * H«ao« w ol (■£ 13 h> 



(21) ai®#^ $SJS2002-362149 (P2002-362149) 

(22) ai®B ¥J£14¥12J! 13 0(2002.12.13) 



(71) *® A 000006747 

mmSPABB^Siil TB3«6^ 
(74)f<yiA 100062144 

(74) ftSA 100086405 

#a± sis » 

(72) 80!* _tM ??8 

(72)^HJ# W# £i& 

SKi?ABE<PJili£lTg3#6*l 
£*ti> =»-(*] 

F^r— A(#%) 5F038 AV04 AV06 BB05 BG02 BG03 
BG06 BH19 CA05 DF03 EZ20 



(54) mwcozm m&mi cRvzvMmmi czozmisTzmmmG. 



(57) imm 

yftto h'^^^b^yiyx^^tpuos v^y 
~yx*3 isd'nmos h^y-yx^3 2£\ I 
74 o<Dmfe<D-m4 iifi$icgEg£ti, tuisv";-x 

h7»*X^^tPMOS hv>->*X*P 1~P3« 

, mei c^>y^4 o^»24 1 fcttfirrsizu 2jfi«t 

[SftH] 0 5 



SR1 Vdd2 OUT2 

\PUT1 VddA SR2 f OUT3 Vdd3 




OUT VDO ( ( V1N 
GNDP GNDA 



(2) 



#PjB 2004-193475 



m&m 1 1 

■fTm^nrcmum i c^fc^r. 

m^O— 32i:^fp]-r^ I C^yX<Dj23£^IBB2*i.3c: t*ftmt-? ZMffiim I Co 

mmcommm i c 0 

-r z>m mm k 2 xti 3 iB^oit^ffl i c o 

fulBX -Y «y ^ > ^" lx^ n. ^©F7^h7»*X^J: fu IB ~> U — 

Sc^SjUffl I Co 

, 1 c^-yXo^^ia^tc^n^niBm^n«c:i:^#iS!i:-r^if*JSK 2. 3. 4 

X«5lfi«C»«jliffl I Co 

BufBX-r>v^V^lx=pj.l^— lRlW»iJ?EM<DD C-D C3>/^— ^^-Tc t^WW. 
ft&VltiURl* 2, 3. 4. 5X«6lBt©flMfflI Co 

t, mmffinmfrzcDnm.mj±frzm7£cDfenm*&f&i.Tmt>T&p 
•x-eT&j&ztircnMm 1 c^mmi^tcmm^micis^x. 

iulBX-f-y^V^V^U— ^OX^7fy^T -5 F^-r/^h^V^X^ti. mibi c 

m%.<D-mtttfa-? 3 1 c^<yXoaa^^iEB^n^cii^#^i:^-^)®fi^So 

fBicOilfS^ulo 
[IS^i 0] 

^«EE*^^^>/^y F^A^n^c ttznmt-rzm&m 8x^9 iB«^M{f^«o 
MiBx-r 'y^v^ix^^. ^st^u — xu^=l u— mzwffinmfr (Dn.mn 

im&mi 2] 



&m 2004-193475 



HUB 2X -y ^ > ^" l/^ :x lx— ^©h*7^U7»*X^ R tfWBE ~> V —XU^z.ls—Z It 

1 1 x«: 1 2 iB^oaft^Ho 

14] 

^-r^w^^s. 9. 10. ik 1 2 xt± 1 3 mmcomm^Wo 10 
[000 1] 

[0 0 0 2] 

c p u^d s vm<owv*?mmt. \&mm.mtit^w^n^mmwm(omm\z^x. 

Wittf 2 . 5 Vfr£ l . 8 VXtt 1.5V i:i&^«JE*MS"FUT^3D. te«EE!MlF{fc#iflA, 20 
[0 0 0 3] 

V V bS^_hfc*3V^T^- «y ^HBE«* hSci:^ ^y :XW\©:7 >r /V* 0 Mlt^FO 
[0 0 0 4] 

MT&^X-T yfyyu^al/- F[e]8&/B£>i".; — XU^aU- 1 o<D^>y:/ 
[0 0 0 5] 

mm* my?? & rc n> <r>^m 

tuiex-r -y^-v^v^ u— ^£>x-r «v^>y^T-5 F^-r^h^^x*^ iuiEi c 
m^o— aa^^iRi-r^ 1 c^'yX<DSi&e^cKB2n3 &o 

[0 0 0 6] 
[0 0 0 7] 

[0 00 8] 50 



#58 2004-193475 



[0 0 0 9] 

— 7j . fuf BX y ^ > 4? 1x4^ lx— * €> K 7 ^ h ^ > i?X Z t huIE ^ U — X U^a. lx— 
[0 0 10] 

[0 0 1 1 ] 

fufBX-f^V^L'^U— |5j#§ggSt§J©DC-DCnv>K— ^**-r«fc 3 JCbT 10 
[0 0 12] 

unguium ltc. mn&(oi c*v7-e&j£-ztirzmmmi c^mmurcmmmnu:^ 

2Hfi&k:BBfi£n* HufHS^U— Xl/^al/- HUI2 I Cf7^©i 

ffiTZcD-mtirtfa-rz i c^^^oiaifi^BHm^nsfeoT'fe^o 20 

[0 0 13] 
[0 0 14] 

i:7t. tutex-r -y^>^b^^i b— ^Rtf^U — Xl/^al/- MfBtt^aM^ ?> <D 
lEfflSTOMEtfSfc: 3 F*?. A7J miatltfeM 
[0 0 15] 

£fc, HutHX-r-y^V^b^oLb— ^Mv"J-Xl/^al/- i&S5it«t«ilSfr £ <D 
ft ftl«aMftE#S& H*6 A7J $n^J:5tcLTfej;v\ 
[0 0 16] 

—75. WEX-fyfV^l/^aU- ^©K^'T-'^h^V^X^ttufe^U— XU^aU- 30 
[0 0 17] 

[0 0 18] 

[0 0 19] 

m 1 (ommomm. 
[0020] 

g&3h. SiMiai&^Ffr&fcaR FIUKSP4 fc. WMESSgB 2 . ^" — irV ^"lUSSaP 3 7k.XJr 
R F|II&^4©^©i&flMMW*fT5 C PUD">*7 ^IaISSgP5 «^SP6 7yft 
7fc, »^yfr6^5i#gP8t, XfcT— *9fc N 7^^10t, /Vyf'J 1 ltTf 

mj£-zn~c^z> 0 mm®&^2^ 7*-r*ia»gP3, r FinE&gM&tfc p ud^^ 



(5) 



2004—193475 



[0 0 2 1] 

BigUelSggp 2 ^7rU 1 1 ^e>^t^^nfcS^6R)T^O^«jaE^^cbT, 7 
^*Ih]S§£S3> R FBSSgMRtf C PUD ^7 ^ @^a5 5 tif nffi* L tt^^ 
?t5o C PUu^y^[5jii&g&5fci\ ^gP8A>5)C»^^jSCTaj^lH]^gP2. r-f 
*lel8§gB3. RFEIKfiP4St5^gP6<3DS-SP<Ol&{lF*«JtW*fT-5o R F (§|g&g& 4 «\ T 7 ^ 
7^^- 7 */MxT«-^OiH§<i^TV\ 7V*[ElSSgP3ti. T-T^l Ofr?>0MI^§ft s A 

[0 0 2 2] 

^SRl~SR3i!, rtvr-V 1 1 JC»"rS^«*»Jt»-r«3t*»JfflI|HlK2 2 t. SIM 
*— K2 7 fcC PUny*y ^®gggP5 tO'fy^i- X^T7 S I M*-hV^7i 
— XHISS2 3 fc^^a-Tl^So 
[0 0 2 3] 

«lI[e]SSgB2 te. /Vyf'J 1 1 ^?>OIE<|iM^^JEV b a t fcU&CTX^ -y 
lx^il/— $2 1. i^'J-Xl/^al/-^ S R 1 ~S R 3. 3£*»JfflI|Hl8& 2 2MS I M 
F-r>*X:n-X|5]g&2 3 0W{W^tT?/W-^>a:^^|I]ig2 4 

v>s 0 *ig®g&eP2H\ — gpo^SMb^nr^gPiB*^^ i -oo i ctia^ntfeo 
, lie unmm i c ^^-r c 

[0 0 2 4] 

X^-y^^l^a^— # 2 1 . XU^al/- * SR1-SR 3S.t>*S I M#— K 

@&2 4«, /^y-rU 1 1 ©IEfl3*8i«BEV b a t^-^LT^o S/c. TES^^Is] 
&2 2t±. AC/DC7^2 8*^DClE^A*2nt^0. ^DC«±£rffi^fc 

/^«y^u i is\<D?mmm*ftoo 

[0 0 2 5] 

>V7— ^vnS^y ^[e]SS2 4 W\ ;^fU 1 1 ©lEffiSWSWEV b a t ffFftfem£l±l£%: 
^3^1111^2 2t*tLT/Vyf'J 1 1 ^©?tli^J^^^c X-T >y t^V^V^ 
£ 2 1 HC PUui?yt?El&&5'\tom&&1&%?T\,\ ~>'J — yCl^aU— * S R 
1, S R 2 fck R F 4 l/\ >"J -XU^a U— * S R 3 It^T-^^f 

*®m$fl 3 ^©MTO&fcfT 5 o ~> 'J — XU^a b-^SRl &t>* SR2tt, cpuoy 
«y 2 HU^gp 5t:<tot^^- 7Mmtffrt>n%> o 
[0 0 2 6] 

03&C*5^T. 7^yf-y^l/*al/-*2 114, X-f 7^>^t5 K7^h7>^ 
X^^fttPf h7V^^ 0£TF\ PMOSh7V^X^W) 3 1 
£ N h*7^^h7^X^^TNf t^WOS h7>^7x^ ( 

OT. NMOSh7^7?kl95) 3 2fc, KPMOSh7>^^3 l&tfNMOS 

h^>^x* 3 2*^m*^n^{i^ 5 F?tbTm±i-r^> 1 i z ?tiH]i^a3 3 3 tm-r^* 

°[0 0 2 7] 

Jlfl^lHJSSgP 3 4fc, ¥rils]S§^3 3fr£m^£n5«JEVo*#JELT#JE«ffiVd* 
^fiRbffi^"rs^BElHlKSP3 5 SiMBEV r tcfcf-TS^JEWEV d <D^g*iSteLT 

tn*-rs^ii#Bf83 6 mmmmmm3 6fr£offl*f#^KjscTHuiEPMo sh-? 

>isX$3 1MNMOS h^>v>X£3 2 OX »y 7^ V^JW^fr 3 ^USPIMIS&gP 3 7£ 



# ffl 2004-193475 



[0 0 2 8] 

/Vy-rD 1 1 <D}E&mMn&V b a t icmm^tifc^y FV I Nt^f'J 1 1 
MffGNDtC^^nfc/^y KGND P tcom^lt. PMOSh7>^^3 1 &£>*.N 
MO S h^V^X^ 3 2 2)WJ^g^£n. PMO S F^^X* 3 lMNMO S 
y^X^3 2 0^-htt, ^n^n^iJPlHl^gP 3 7lcM?nt^5o PMOSf7> 
i?XZ3 1 ilNMOS F^>v?X£3 2<Dg^3Ui/ J W FLXtC^^ R/<v FLX 
i:fti!l«^«ffiGNDh©P^tCt±^7tlHli^gP3 S^^-T^^-r^L £ zi C 

[0 0 2 9] 10 

^tUMEVott, /<v KOUT^UT^JEIh]^3 5^A*l£*U 5>J±[E]g&£f$ 3 5T 

5 ffistR i Rtf r 2 (Dm^m^m^ti, mrnvmrnz. m^itJEv o icmm^n 
tc^y vout tnmmmmzGNDic&ffi-gtirc^y kgnd AiKDmizmm^nr^ 

Z> 0 ©trCR 1 £R 2 £<D^£|W\ g^iS*B3§3 6 £>— ^<OA*«K«««nx f£A7j4iS 
[0 0 3 0] 

tB±l«JEV o «»JE0KSP3 5 T#BESn. R^JEWEV d fcSMEEV r 

SSMJ«I@S3 6-p*S(B-rSo »J»l§Itt8P3 7W\ ^J^^H^^O^^l/Xil^^^-^^ 20 

mtCjSDTPMO S h^>i/*X£ 3 l&tfNMO S F^>^X#3 2©^>^FI^Wt 
-So CcDf^. »JfflI|HlKSP3 7«. PMOSb7^X^3 lStfNMOS h7^X^3 
2^r3^StC^->''?-&T|5]^^^->b^:V>J:5 £X^«y^>^f&lfflJ*fT3o PMOS h7> 
^X^3 lRtfNMOS h-5^^^3 2<Og§«cSP*^ffi*Snfcfe#«. 
3^-r r ^-9-C*>6'&S¥?»lHlKgP3 3T*¥-m-$tlTmt>mmV ohtTttl^^o 
[0 0 3 1] 

0 4ti, XU^aU— R 1— S R 3O0KflW*3^UfeH"^36«o &*5. 

i4T11 S"J — XU^aU- * S R 1 ~S R 3 lil^CIIIg&fllJ^fc-r D * 30 

T1i£f © 1 0©'>'J -XU^a U-^ S Rm (m=l~3) bt^t £ 0 

S*MJBEf££lH]8&gBR Em^ #JEH|g&g&D Emfc. MSti^tefi AMPmi:, WmWgfe 

;^7>^^WPMO S F^Vv^X* Pmt^^Tl/^o 
[0 0 3 2] 

lEmWMm&Vb a t KBsa^tlfc'^ KVddmi:;W FOUTmt«PMOS F 
7y^^Pm^?n, PMOS h7^X^PmO K W VWEE*<tti£rttJEV om 
tCJfe^o FOUTmi:ft{IJ«^«EEGND^^^nfc^»y FGND S ££>Mfcl±. 
7>JE08§3flD EmJ&filfiJc-rS^JaR AmRtfR BmWJtSi^nt^D, SJaRAm 40 
fcRBmfc©S&^fr£#JE«JEVdm*nH;fr 2 tu Stf*JBE«JE V d mfct. gggiitaggA 
MPm^A^Sl:A^^n^o 
[0 0 3 3] 

£fc. RS*i««AMPm<O^RIEX*ttlKt4. S*P«JE V r m^XtS^tiXiS 0 . 
ItSSAMPmOttJ^jSffiJi. PMOS h7V^X$ PmOy-hCg^?n, MMigfeSs 
AMPmtttC PUn^y ^IUKSP5*^'f :/;W§# S EmMSntV^. 
-7;H§SEm^7lJ--h?n5^ PMififfiSAM P mt±!&flP&fPlLU PMOSF 
7>^^ Pm^7lTUi*«EV ora<0Hi*tfl?Jtt5. 
[0 0 3 4] 

tBTJffiffiVomte. #JEIsl8&gPD EmT?#JBE£n. iMIEVdmtSTOV rmt 50 



ftffi 2004-1 93475 



©M«E*^MiiraSAMPm-eJfiiMlbTPMO S h^>^X# PmW- hKtHti^tl 
Z> 0 £<D£5K. a£M*81SSAMPmH\ P MO S h 7 >^5f P m^i^Ji^To t 

[0 0 3 5] 

■y^iKfeltSX^ y^-V^U^a * 2 1 J/'J-XU^al/-* SR1-SR3 

EIStCfel^T. l<DPMOSh7>^^3 1 (0 5fttP 

MOSTrt^to ) RtfNMOSh7>^3 2 (H5 7»NMO S T r fc^t. ) 10 
it. I Cfv^4 0<Dffi^£>— 524 1 <9ifiGlk:iEB£*U i/'J-Xb^nb 

— * SR1-SR 3©#PMO S h7>->*X^P 1~P 3 a. I Cf 7^4 0 <D— 52 4 1 
tC^[R]-r?>S4 2<Dift#K:|ESSn5o £fc. X^7fy7*l/^al/-^2 1 ti>U-X 
L/^al/-^SRl~SR3tt, I C =f- y ~f 4 0 ©jtfft»±K:e tjttB-T £ <t 5 fcllEfi* 

[0 0 3 6] 

£fc> X^7fy^al/-^2 1 tc^fettS. »?P«JBE^IhIKSP3 4. »JEIhIKSP3 
5. &Mift6&3 6&OTJ^IlHll^gP3 7tt05©3>hn- ^ 4 3T?^LfcgB#teIEfi2 
*U PMOS h7V^X^3 lStfNMOS h7^X^3 2<D2^fcEILT^S. m 
mfc. i/'J-Xl/^a U— £ S R 1 ~S R 3 &C*5^T. gMEE^IsISS^R E 1 ~R E 20 
3. t^JEIhISSSPD E 1 ~D E 3 S.O : P,M±^'lB§5A M P 1 —AMP 3it £ El 5 <D 3 

>hn— 54 4 — 4 6 T^bfcSPa'fci^n^ttfEgsrtu tospmos h^>^x^ 
p i ~ p 3 o^tcssa^n^o 

[0 0 3 7] 

—7a. miElHl&gBZklfettS^fteOlElft. -T£t)^?tS§iJ®lHlSS2 5, SIM*— 
y^7i- X0S&2 6Rtf/W— *>OS^-y ?m&2 7 it. I 0^7 7^4 O^^0Pt>4 
7KEI?nTI/^. Sfe, ^yKVDD, V I N, Vddl~Vdd3, VddCH 

/N-yfv i l^oBUfsiEVba tic^n^enmrn^rL. /wkgndp. gnd 

A, GNDS, GNDCtt^^r'J 1 1 OtlliitJEGNDt^n^ngl^nTV^ 

0 ¥?f[Hlg&SB3 3<On-T;VL 1 3 ^ C ^-yFLX^LTI Cf 7 7°4 0^ 30 

[0 0 3 8] 

121 6 It. 8 0 0 kH z 7MIIT^5X^ 7f ^^U^a U-^ t '>'J-X^a U-^ 

mm<Dit-a-£D fc^Xtf 5 %M^MbT^£C £#7}fr£c El 5 Utf. L fcHj^ffl I C 
-^2 10F7'f^h7y^7^^24 lOifi^cpEBU fr^'J-XU^aU-^SR 

1 — s r 3©^F^-r/^^>^x^^^n ; ?tij2a4 2©3fi^isB-rs<i fcm«koT, 40 

X-Ty^V^V^aiU— # 2 1 frC>fZ£.l,rcS'fXlCtt1rZ&5'V— XU^aU- * S R 
1 ~S R 3^©g£#^{£M£-££cL£jb*T-^3o 
[0 0 3 9] 

=5*3, MffiiHUB-CfcJ:. IrBBSSSKS!© D C-D C3^- ^^fX^-yfV^a U— 
^tefflbfc^^tfJfcLTiHBBUfcAV El3tC*5^T. NMOSh7^X^3 2©ft 
bt) t7 7^*^-;l/^V^-- K^^t^Vt- K 5 1 Steffi LT JlOcfcd^L 
7*c*S£\ i3CX^7fy^ab-^2 Ui N 0 7 0*7^45. &*5. E7ttt, 

m l fcx y is 9 u^=l is— z it r*$>z>. uut-a^ (om\f(omm^mt z> „ 

[0 0 4 0] 50 



ftH 2004-193475 



rcmmmi*. mscoxoicuzo &*5. ism 05 tmv&<D5iitmU(r)$><Di£fflv 

08 tc:£5l7?>05 £<D*S3g,£te, NMOS h^>>>X#3 2 tfSHM^tlT^fcteStCX:? 
[00 4 1] 

OX^ 7f a 9 © i 3 1:^:5. &*5. 0 9-?^ 0 3£|WJD£> 

09til4oV^T. X-r-y^vyix^lx— £ 2 1 y— McA^n^f&JfliKg^jSCT 

x^r 7 f y 3 7 f > ^> 7 v ^^^t n m o s h 7 >^ ^ 6 it, mN 
mo s h^>->*x£ 6 1 ^^©m^^^.mbTtB^-r^^miHi^e 2 mmmm 

fg£[s]S§gtf3 4 5rJElE]S§gP3 5 ^^#§3 6 m.WMig$&%*3 6fr£cDffi;b 
fl-SftCjSCTfuIBNMO S 6 1 ©X-f «y =f-^/ fftm^'iso fi§iJ®l[H]S§gB 3 7 £ 

[0 0 4 2] 

^^§§3 6-e±i"ii-r^o ^j©nii^gP3 i\u m^^.nm.(o^)^m^n^^:^> 

^ItCfSDTNMO S h7^X^ 6 1 tO^-VBtP^^rSiJUl-rSo NMOS 6 1 

-9-C 2fr££:3¥?#[e]i&gE6 2T?^7#^nTm±)«JEVo i:Uffl^?W. 
[0 0 4 3] 

fcmBS0tt. 0 1 0<DJ;5k:%£o ^:*5. 0 1 0T?.l±. 0 5 £mV&<D5ZlZmi£(D$>(DlZ 

0°1 O^*5tt£0 5 iKD&M&l*. PMOSh7Vi/"X^3 1^<U NMOSh-5^ 30 

i/*X^3 2^NMOS b7>^^6 Uct/ccttfe^o cn^ti. 0 5 £ |Wf«|7J& 
£ CD T? ^ CD ^ # Bg -T £ o 
[0 0 4 4] 

^$1"51d tlfflt § feoffs, 
[0 0 4 5] 
[^O^J^] 

±IB«D^^60^?>*^cfc5tc. I C Xi'yfy-^l/^al/- 40 

Mb, >"J — Xlx^rLlx— I C^^yoK^f^O— 23t^[p]-r^ I C^V^cDmiS: 

g^ibb-t^ ^-m^l^o x-f-yfy^^ai/- ^^?>fg^-r^y-rx 

p^fgM^-e^ nwvz. mmmi c common fa±*m2>z. tt>^^^ 0 

[0 0 4 6] 



(9) 



#M 2004-193475 



[0 i ] *5%m<Dm i ©^asoj&Hwcfcw-swKJB i c*fieffl-r«ja«aE«offij*^bfe 

[0 4] 0 2 T?^ b fc S/ U — X 1/— £ © [Hl^J^r ^ L fc 0 T & £ o 

[05] 0 2 ©HiUlUi&nP 2 %rt&~?MMffi I C<DW*^b7*c«H&e|-e&So 
[063 7>f'yf y^U^aU-^t^'J-Xl/^aU-^i: £>i£gt y -f X IS 
^^Lfc0-efe^) o 
[07] 0 2(DX-T>yf y^l/^a £ 2 1 ©ffe<Dlali8tfiJ^7Fbfc0-e£>£o 
[0 8] 0 7<DX'('7f^l/4 ; al/-?2 1 *Mfflbfc*a-©«igffl I C<DM^7jsbfc 

[09] 0 2©X^7f^l/^aW £ 2 1 ©ffi©@g&#J*3^LfcE|-e&3o 

[010] @9©x^7^^^^ai/-^2 i %&mvrcm&(ow&m i c©^l 

[flF^£>lBUI§] 

1 sm&n 

2 lljglHlKgP 

5 C P UO^*7 ^[HlgSgP 

1 1 ^»;f'J 

2 1 ^yf^l/^al/-^ 

2 2 ^mjmisiK 

23 S I M#— hV^7i- XIUSS 

2 4 /W— ^-Vnv^y^mSS 

31. P1—P3 PMOSh7»*X^ 

3 2, 6 1 NMOSh7^X^ 
3 3, 6 2 ¥jf 

34, RE1-RE3 WWEE^HlKgP 

35, DE1—DE3 ^JElelKSP 

36, AMP 1 —AMP 3 ^Mitfefs 

3 7 $JfflI[Hl%gP 

4 0 I Cf «y7* 

4 1,42 I C^>y^O}2 
43 — 46 n> h n — <y 

4 7 I C^yX<D<£f*i3P^ 

5 1 

SRI— SR3 ^'J-Xl/^al/-^ 

VDD, V I N, Vddl— Vdd3, GNDP, GNDA, GNDC, GNDS >^J 
F 



(10) 



&H 2004-193475 



1] 



7 11 / 




gigg | I | 

"1 



JDE 









•9 

J 












1 @ 















&H 2004-193475 



Vdd2 OUT2 



Vgtrri vy i^sfb ( out3 vaa 

gkds> fPr ^^ i cj] [ j*T"6" 1 



□r>n 



P2 



P3 



42 



! 

GNDC^-p 



[136] 

324 
j 322 
-f 320 
X 318 
P 316 

* 312 
(KV) 310 
308 



306 



47 



41 



t NMOS PMOS 
D ~^- Tr Tr 

OUT VDO f / VIN 
GNDP GKDA 



31 



0 200 400 600 800 1000120014001600 
ES Urn) 




[09] 



\QUT1 Vdd1^SR2 f OUT3 Vdd3 



T 

42 



3vT 



□- 



Ui*~SR3 



47 

A... 



V*JC^-p 44 45 46 

GNDC--jn 



41 



51 



3>h 
D-5 



PMOS 
Tr 



imp 

OUT VDD / [ \Ah 



31 



GNDP GNDA 




I 2 j 



zm i oi 




(13) 



f$R 2004-193475 



F£-A(#%) 5H430 BB01 BB05 BB09 BB11 BB20 CC06 EE04 EE07 FF04 FF13 

GG08 HH03 KK16 

5H730 AA02 AA08 AA14 AA16 AS01 BB13 BB14 BB57 BB81 DD04 

DD26 EE08 EE10 EE13 EE59 EE61 FD01 FG07 ZZ05 ZZ13 
ZZ15 



